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FOSSIL ENERGY RESEARCH CORP.
ISOKINETIC TEST DATA SUMMARY
Test Program Information
Client SRP Data input by MDM
Plant/Unit Navajo 3 Method| Ontario Hydro
Sample Location| Module 3B Inlet] _Stack Area, ft? 484.0
Fuel Coall Sample Train ID 1-FERCo
Fp, dscf/MMBtu 9780| Meter factor, Yp 1.001
F¢, scf CO,/MMBtu 1800 Ref Temp, F 68
Pre-test Information
Test Number 1-Inlet 2-Inlet 3-Inlet Average
Test Date, 1999 25-Oct 26-Oct 26-Oct
Pitot Factor, C,, 0.84 0.84 0.84 -
Barometric Pressure, in Hg 25.8 25.8 25.8 -
Sample Time, min 120 120 120 -
Nozzle Diameter, in 0.224 0.224 0.224 -
Sample Train Data
Meter Volume, acf 68.747 67.525 75.167 -
Orifice k factor 0.539 0.541 0.552 0.544
Static Pressure, iwg 4.1 441 4.1 4
AP, iwg 0.6237 0.5984 0.6384 - 0.6202
AH, iwg 1.13 1.08 1.29 117
Meter Temp, F 79.1 64.5 87.5 77.0
Stack Temp, F 314.0 304.5 312.8 3104
Water collected, g 120.5 116.2 127.8 121.5
O0,, % 6.23 5.88 6.00 6.04
CO,, % 10.09 10.30 10.12 1017
Start time/stop time 1507/1726 0755/1015 1137/1353
Sample Train Results
Std Sample Vol, dscf 58.301 58.850 62.796 59.982
Std Sample Vol, m"3 1.651 1.666 1.778 1.699
Std Moisture Vol, dscf 5.688 5.485 6.032 -
Moisture, % 8.89% 8.53% 8.76% 8.73%
Dry Molecular Weight 29.86 29.88 29.86 -
Wet Molecular Weight 28.81 28.87 . 28.82 28.83
Stack Gas Velocity, ft/s 57.44 55.86 58.06 57.12
Stack Gas Flow, wacfm 1,668,171 1,622,196 1,686,089 1,658,819
Stack Gas Flow, dscfm 904,504 894,057 916,888 905,149
Isokinetic Ratio, % 95.02 97.03 100.96 -
Mercury catch, ug
Particulate O
Oxidized 3.95 0.63 0.93
Elemental 4.80 5.50 5.20
Total 8.75 6.13 6.13 7.00
Mercury catch, ug/m*3
Particulate 0.0
Oxidized 2.39 0.38 0.52 1.10
Elemental 2.91 3.30 2.92 3.04
Total 5.30 3.68 3.45 4.14
Mercury caich, Ib/10* s
Particulate 4.
Oxidized 2.08 0.32 0.45 0.95
Elemental 2.52 2.80 2.50 2.61
Total 4.60 3.12 2.95 3.56
Mercury, Ib/hr
Particulate 40003 C
Oxidized 0.0161 0.0025 0.0035 0.0074
Elemental 0.0195 0.0218 0.0198 0.0204
Total 0.0356 0.0243 0.0233 0.0278

R745 Navajo Tables.xls Navajo 3 Hg Inlet
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FOSSIL ENERGY RESEARCH CORP.

ISOKINETIC TEST DATA SUMMARY

Test Program Information

R745 Navajo Tables.xls Navajo 3 Hg Stack

Client SRP Data input by MDM
Plant/Unit Navajo 3 Method| Ontario Hydro
Sample Location Stack Stack Area, ft* 948.5
Fuel Coal Sample Train ID 3-WCS
Fp, dscf/MMBtu 9780 Meter factor, Yp 0.98
F¢, scf CO,/MMBtu 1800 Ref Temp, F 68
Pre-test Information
Test Number 1-Stack 2-Stack 3-Stack Average
Test Date, 1999 25-Oct 26-Oct 26-Oct
Pitot Factor, Cp, 0.84 0.84 0.84 -
Barometric Pressure, in Hg 25.3 25.3 25.3 -
Sample Time, min 120 120 120 -
Nozzle Diameter, in 0.227 0.227 0.227 -
Sample Train Data
Meter Volume, acf 75.969 76.058 78.837 -
Static Pressure, iwg 0.83 0.84 0.84 0.84
AP, iwg 0.5231 0.5207 0.5431 0.5290
AH, iwg 1.09 1.05 1.14 1.09
Meter Temp, F 87.6 80.6 84.4 84.2
Stack Temp, F 120.3 1204 121.0 120.6
Water collected, g 217.4 223.1 239.0 226.5
0., % 5.96 5.82 5.85 5.88
CO,, % 10.28 10.34 10.22 10.28
Start time/stop time 1500/1727 0755/1015 1130/1350
Sample Train Results
Std Sample Vol, dscf 60.888 61.742 63.568 62.066
Std Sample Vol, m3 1.724 1.748 1.800 1.758
Std Moisture Vol, dscf 10.261 10.530 11.281 -
Measured Moisture, % 14.42% 14.57% 15.07% 14.69%
Saturation Moisture, % 13.8% 13.8% 14.1% 13.9%
Dry Molecular Weight 29.88 29.89 29.87 -
Wet Molecular Weight 28.24 28.25 28.20 28.23
Stack Gas Velocity, ft/s 46.67 46.57 47.62 46.95
Stack Gas Flow, wacfm 2,656,269 2,650,138 2,710,407 2,672,271
Stack Gas Flow, dscfm 1,765,899 1,761,571 1,793,508 1,773,659
Isokinetic Ratio, % 97.0 98.6 99.7 -
Mercury caich, ug
Particulate 0.08 0.03 0.02
Oxidized?} 2 0 5
Elemental 5.30 5.60 5.70
Total 5.38 5.63 5.72 5.58
Mercury catch, ug/m*3
Particulate 0.045 0.019 0.011 0.03
Oxidized : o0 .
Elemental 3.07 3.20 3.17 3.15
Total 3.12 3.22 3.18 3.17
Mercury catch, Ib/10"” Btu
Particulate 0.04 0.02 0.01 0.02
Oxidized 0% 0.0 :
Elemental 2.62 2.70 2.68 2.67
Total 2.66 2.72 2.69 2.69
Mercury, ib/hr
Particulate 0.0003 0.0001 0.0001 0.0002
Oxidized 0008  OF
Elemental 0.020 0.021 0.021 0.021
Total 0.021 0.021 0.021 0.021




EMISSION CALCULATIONS

Sample Volume and Isokinetics

a. Sample gas volume, dsct
V= 0.03342V, [Py + (H13.8)[(Tof To)(Y)
b. Water vapor volume, scf
V, = 0.0472 V(T ,/528°R)
C. Moisture content, nondimensional
Buo = Vs (Vi st + Viwsid)
d. Stack gas molecular weight, Ib/lb mole

MW,,, = 0.44(% CO,) + 0.32(% O,) + 0.28 (% N,)
Mwwel = dery (\1 - Bwo) +18 (Bwo)

e. Absolute stack pressure, iwg
Ps = Py, + P, /13.6
f. Stack velocity, ft/sec

Ps MW

wet

v, =290 C, APTs \J29.92 5 28.95

g. Actual stack gas flow réte, wacfm
Q = (V,)(A)(60)
h. Standard stack gas flow, dscfm

Q,, = Q(1 - B,,) (T./Ts)(Ps/29.92)

i Percent isokinetic

1732 X T, (V,, o0 . 528'R
(1-8B,,)60 x V, x Ps x Dn? Tt

| =

Particulate Emissions

a. Grain loading, gr/dscf
C =0.01543 (M/Vq o)

b. Grain loading at 12% CO,, gr/dscf
Clz coa) = C (12/%CQO,)



c. Mass emissions, lb/hr
M =C x Qsd x (60 min/hr)/(7000 gr/lb)

3. Gaseous Emissions, [b/hr

MW, Ib/lb mole
SV

M = ppm x 107 X Qsd X 60 min/hr

where SV = specific molar volume of an ideal gas:
385.3 ft%Ib mole for T, = 528°R
379.5 ft¥Ib mole for T, = 520°R
4, Emissions Rates, Ib/10° Btu
a. Fuel factor at 68°F, dscf/10° Btu at 0% O,

_ 10°[3.64(%H) + 1.53(%C) + 0.14(%N) + 0.57(%S) - 0.46(%0,, fuel)]
68 HHV, Btullb

b. Fuel factor at 60°F
Feo = Fes (520°R/528°R)

c.  Gaseous emission factor
MW, Ib
Ib/10° Bty, = ppm, x 10° x 1P o 1 xFx 203
Ib mole SV 20.9-% 0,

d. Particulate emission factor

11/b Y F x 20.9

bAO*BlU = C X —m 203
A 209 -%0,

These calculations are routinely performed on FERCo's computer.



Nomenclature:

A, = stack area, f?
Buo = flue gas moisture content
Cio0coz = particulate grain loading, gr/dscf corrected to 12% CO,
C = particulate grain loading, gr/dscf
C, = pitot calibration factor, dimensionless
Dn = nozzle diameter, in.
F = fuel F factor, dscf/10° Btu at 0% O,
H = orifice pressure differential, iwg
| = % isokinetics
M, = mass of collected particulate, mg
M, = mass of emissions species i, lb/hr
MW = molecular weight of flue gas
MW, = molecular weight of species i:
NO,: 64
CO: 28
SO,: 64
HC: 16
3 = sample time, min.
AP = average velocity head, iwg = (VA_P)Q
Proar = barometric pressure, in. Hg
Ps = stack absolute pressure, in. Hg
Psg = stack static pressure, iwg
Q = wet stack gas flow rate at actual conditions, wacfm
gsd = dry stack gas flow rate at standard conditions, dscfm
SV = specific molar volume of an ideal gas at std conditions, /b mole
Tm = mMmeter temperature, °R
T ot = reference temperature, °R
Ts = stack temperature, °R

V, stack velocity, ft/sec

Vi volume of liquid collected in impingers, ml
Vi dry meter volume uncorrected, dcf
Vi s dry meter volume at standard conditions, dscf

volume of water vapor at standard conditions, scf
meter calibration coefficient

w std

<<



FOSSIL ENERGY RESEARCH CORP

23342 C SOUTH POINTE, LAGUNA HILLS, CA 92653 (714) 859-4466
Date Operator
Sampling train Checked by
Site Used for runs

1. C, (for S-type pitots) ' =

2. P, (barometric pressure at location) =
3. Dx (nozzle diameter inches) A =

4. B, (moisture in gas stream, percent) =

5. P, (barometric pressure at meter, in Hg) =—%/-§—$H— +Py =

6. AH@ (pressure differential of orifice in meterbox,. H,0) =

stack static

7. P, (stack pressure, in Hg) = P, = press;J:S(H,O) _ =
8. T, (average stack temperature, °R) = °F + 460 = °R

9. T,, (average meter temperature, °R = ambient + 20°F + 460 = °R

10. My {molecular weight of stack gas, dry, ib/lo mole)
= (0.44 x % CO;) + (0.32 x %0Q,) + [0.28 + % N,
= {0.44 x ) + {0.32 x ) +(0.28 +

) =

11. M, (molecular weight of stack gas with water vapor, Ib/lb mole)
= [Mg x {1-Bu)] + {18 x B,]

= x {1-_ )+ (18 x ] =
12, K = (846.72) (D,*) (AH@) (C,% (1-8,)2 My | | Pl | Tm
M, P Ts
K = (846.72) { 1 ( R S L )2 | ) L) ¢ )
K =
AH = KAP
Correlation Chart
AH | AP

K-Factor Calculation Form



Calculations to determine mercury as i1b/10 2 Btu in fuel

Mercury | = Mercury |x| 1.E-06 | x (1-H.0) / HHV *| 1.E+12
Ib/10" Btu ppm dry Ib/Btu

Example, Navajo Test 1

3.1 = 004 |[x|[1.E06|x| 08847 |/ 11,299 | *| 1.E+12
Ib/10"2 Btu ppm dry lb/Btu

Calculations to determine mercury as Ib/hr in fuel

Mercury | =| Mercury |x| 1.E-06 | x (1-H.0) X coal flow
fb/hr ppm dry Ib/hr as-fired

Example, Navajo Test 1

0.024 = 0.04 |x|1.E-06| x 0.8847 X 690,300
Ib/hr ppm dry Ib/hr as-fired

Calculations to determine gas flow rates from fuel input

|

Oxygen based

Flow = | fuelflow {x; HHV | x| Fd-factor | x {20.9/(20.9-O,)| / 60 / 1,000,000
dscfm Ib/hr Btu/lb dscf/mmBtu min/hr

Example, Navajo Test 3
1,785,655 | = | 700400 |x; 11263 | x 9780 X 1.389 / 60 / 1,000,000
dscfm Ib/hr Btu/lb dscf/mmBtu min/nr

Carbon based

Flow = | fuelflow [x| HHV | x Fc-factor | x 100/CO, / 60 / 1,000,000
dscfm Ib/hr Btu/lb dscf/mmBtu min/hr
Example, Navajo Test 3
2,315,162 | =| 700400 (x| 11263 | x 1800 X 9.783 / 60 / 1,000,000
dscfm ib/hr Btu/lb dscf/mmBtu min/hr
FERCo R745 Navajo Tables.xls

01/04/2000 Mercury calcs



Calculations to determine mercury as Ib/10"* Btu in gas

Mercury | =| Mercury |/|Samplevol| x | 2.20.E-09 9780 * | 20.9/(20.9-0,) 1.E+06
Ib/10" Btu ug/sample dscf Ib/ug f-factor dilution 10"%/10°
dscf/10° Btu correciton
Example, Navajo Test 3
2.691 = 5.72 / 63.57 x| 2.20.E-09 9780 X 1.389 1.E+06
Ib/10"? Btu ug/sample dscf Ib/ug f-factor dilution 10'%/10°
dscf/10° Btu correction
Calculations to determine mercury as Ib/hr in gas
Mercury | =| Mercury |/|Samplevol| x | 2.20.E-09 Gas flow | x 60
Ib/hr ug/sample dscf Ib/ug dscfm min/hr
Example, Navajo Test 3
213E-02 | = 5.72 / 63.57 x| 2.20.E-09 1793508 X 60
ib/hr ug/sample dscf Ib/ug dscfm min/hr
FERCo R745 Navajo Tables.xls
02/29/2000 Mercury calcs 2



Data Tracking Log

Test Unit
Test Dates

Mercury Gas Data
Data taken
Data reduced
Entered in spreadsheet
Field custody taken
Lab data received
Lab data entered
Results prepared/summarized
Results entered in report

Coal sample data
Lab data received
Lab data entered
Results prepared/summarized
Results entered in report

Z%W&S

_J0[2510/2601
By Date
MPOM 026
MDM 10/26
MIM 1026
Ab 10/24
MOM (/4
MpM 1/Y
Mpm /Y
MOM JE
MIM Ly
MO M L1\
MOM L
Mo m Vil

& stlo( d“‘\‘ﬂ

2/21

2/29
2/2%

2/



Appendix B. Raw Field Data and Calibration Data Sheets

Sampling Data

Velocity Traverses

O, Meter Calibration

O, Meter Gas Certificates
Dry Gas Meter Calibration

Pitot Probe Calibration

R745 - Navajo 3
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FOSSIL ENERGY RESEARCH CORP.

SAMPLING POINT LOCATION: DATA
EPA Method 1

Plant A/ Ay, 0 3 Data by M cha m{
Date /0/2 5’/0[0\ Test Location MM/HZQ B /ﬂQ7L
:2\0’\"32%#“)
\f Plf’k
/‘———\\/—J_—_ s, W
— 49 scas
=25t >
lf\ Q—’\ N"*S’ "_—;
10
Lan
gido view
DIAGRAM OF SAMPL!N‘G LOCATION
o Sample In. from In. from
Upstream Dist./Dia.________ | Point % of Diameter | Near Wall | Nozzle*

Downstream Dist./Dia

Coupling Length

No. of Sampling Pts.

Stack Dimension Mﬂ L

Stack Are, ff? M //U /

*Inches from wall plus

coupling length

FERCo-SPLD11/92



FOSSIL ENERGY RESEARCH CORP

SAMPLING POINT LOCATION-DATA
EPA Method 1

Data by_<°4 /775

* 3

Plant 2\7Y/7 1 A

Date__ /0 [o5 / 7 Test Location__1/0( =1
H B a D = -
N p= |
5 O C (- O P, . /\/J
DIAGRAM OF SAMPLIN\G LOCATION
_ _ Sample In. from [n. from
Upstream Dist./Dia. Point % of Diameter | Near Wall | Nozzle*
Downstream Dist./Dia / 2.3 227 Ggp”
Coupling Length 7 v 1 2.0 o6 gc// ’
No. of Sampling Pts.__24 7 .7 [lg“’ i28 "
Stack Dimension 22" X 27’ 4 547 /5y (72
Stack Are, ft?
*Inches from wall plus
coupling length

FERCo-SPLD11/92.



Fossil Energy Research Corp.
Preliminary Velocity Traverse and Cyclonic Flow Check Data Sheet

Test No. / Date L[R5 /?’ 5

Client/Unit o HIS Databy Tp/IB
Location e T Start time Z})
Stop time L‘L.,LL

Barometric pressure
Static pressure, iwg

A

Yaw Yaw
Port Point AP Temp | Angle Port' | Point AP Temp | Angle
AL D 1 e 12210 D g [ .5 | Je7l @
I 1,52133] | @ g 158 s | O
2 1 93137 [ 5~ 2 a5 507 D
/ Y7 1028 | v [ . y2] 30¢] &
7 q STV IX | D i ¢ 193 1305 | s~
s |1/ 57| 3256 [ 5~ 32 .l %o |5
2 | (RN 222D = | Y8 \wre | T
( (g Z/P KL 277 2
J I 317 /552 £ 14 .97 13215,
o] .57 : 5 o7 100 [ ¥
2 20 | »52 0. = 7075 o
| l.zy 307 | 5 [ 1 4G W77 |2
Leak check: Pre-test g) Manometer zero: Pre-test &
Post-test Post-test
Notes/Comments

Cyclonic flow check.xls



FOSSIL ENERGY RESEARCH CORP.

METHOD 1 DATA SHEET

Client: SBP

Sample Location: Navajo 3 Stack

Date:

10/25/1999

Prepared By: Mark McDannel

Down Stream (Ft.) 280
Coupling (in.) 18

Stack Area (ft"2) 948.42

Notes on distances:

A = distance from inside stack wall
to traverse point.

B = distance from outside of sample
port to probe tip.

Y\
8.1 Diameters
417
inches
0 Het
8.6 Diameters
< Y
Point No. % Dia. Distances
Diameter (in.) 417.00 A B
1 4.4 18.17 36.17
Upstream (Ft.) 300 2 14.6 61.07 79.07
3 29.6 123.38 141.38

FERCo Ml1.xls



Fossil Energy Research Corp.
Preliminary Velocity Traverse and Cyclonic Flow Check Data Sheet

- ' . ) L
Test No. ;V"/F-ff Lt /:/‘f/ Date [ -2°5 -7 7
Client/Unit [lpvé o T Data by Done Coonme’,
Location Lo, (o Start time JeT s
Stop time =
Barometric pressure
Static pressure, iwg R
Yaw Yaw
Port Point AP | Temp | Angle Port | Point AP Temp | Angle
N > - S5S |d7 | v 5
. AT e T v
{ . "’j = 1 “ \ 4 T
L -, 6o [77¢ |+
¢ £&E | L &
\ . (;/ 21Ty + 5
/= - £ |1ee |1«
- O A &
Ly } A A
5 | > [ g3 |ize] a7
B cSC |1l s
] - ‘/L/ 14 ] o ’/"
Leak check: Pre-test & A Manometer zero: Pre-test
Post-test c“c Post-test
<% D
<
() 7 3‘( PsrEnd)
Notes/Comments

Cyclonic flow check.xls



Fossil Energy Research Corp.
Portable O, Analyzer Calibration Error Data Sheet

Unit Mavero 5 Date v/25714
Pre test number I Databy  (pre test) [/
Post test number l (post test) MIM
Mid range cal gas value 296 Zero gas bottle number ALM 192494
Mid range bottle number SA20637F
Analyzer scale Q - NU)AN
Inlet Analyzer
Pre test calibration Post test calibration
Reading Diff Diff Pass? Reading Diff Diff Pass?
% O, % scale % O, % scale )
Zero 0.0 O 0 ~v\ 0\ N Y y
Stack/Outlet Analyzer
Pre test calibration Post test calibration
Reading Diff Diff Pass? Reading Diff Diff Pass?
R % O, % scale % O, % scale
Zero O\ A . y %o.w 7 K4 \
Cal gas ) o4 7/ \ﬁ\ 4. 1Y D V\

Portable O2.xIs



Unit
Pre test number
Post test number

Mid «.,m:mm cal gas value
Mid range bottle number

Analyzer scale

\S_év £

Fossil Energy Research Corp.
Portable O, Analyzer Calibration Error Data Sheet

J

7
)

A g0
Vs

Date
Data by

(pre test)
(post test)

Zero gas bottle number

10/ 2444
A0
MOy

Inlet Analyzer
Pre test calibration Post test calibration
Reading Diff Diff Pass? Reading Diff Diff Pass?
% O, % scale % O, % scale )
Zero 7 A - % Yy 0. A H J
Cal gas 1.0 .04 i \w\ q,l Y b V
N /
Stack/Outlet Analyzer
Pre test calibration Post test calibration
Reading Diff Diff Pass? Reading Diff Diff Pass?
. % Q, % scale % O, % scale
Zero .72 . L . ¥ & 0./ 0.2 0.8 v
Cal gas 4.7 . 1Y Y \,\ N o.M b y
, , {

Portable 02.xls
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DELTA AIR QUALITY SERVICES, INC. CONVERSION FACTORS

EPA Method 5
522 Series Meter Box Calibration immHg= 0.13330 kPa
Post-Test Orifice Method 1em = 0.39370 inch
English Meter Box Units, English K' Factor 1mm = 0.03937 inch
Teuft= 28.32 liters

Filename:  CMPEX\(3-wes-shrt-11-8-99.x15]5220RP03

Revised: 7125195 Version: 2.2
PROJECT: EpriHMg
Model #: apex Date: —-—---ermmmmnamienana> November 8-9

Barometric Pressure; --mee--u> 29.92 (in. Hg)

Serial #: 3-wces
Theoretical Critical Vacuum:-—-> 1411 (in. Hg)

IMPORTAN For valid test results, the Actual Vacuum should be 1 to 2 in. Hg greater than the Theoretical Critical Vacuum shown above.
IMPORTAN The Critical Orifice Coefficient, K', must be entered in English units, (ft)*3*(deg R)*0.5/((in.Hg)*(min)).

e DRY GAS METER READINGS ~emrmmevecaeann -CRITICAL ORIFICE READINGS-
-- Average Temperatures --
Volume Volume Volume Initlal Temps. Final Temps. Orifice K' Orifice Actual — Ambient Temperature -- DGM DGM Ambient
dH Time Initial Finat Total Inlet Qutlet Inlet Outlet Serial# Coefficient Vacuum Initial Final Average Qutlet Overall Temp
(in H20) (min) (cu fty (cu ft) (cuft) (degF) (degF) (degF) (degF) (number) (see above) (inHE) (degF) (deg F) (deg F) (deg R) {deg R} (deg R)
1.15 10.00 932.000 938.161 6.161 80.0 69.0 80.0 70.0 55 0.459 18.0 69.0 69.0 69.0 529.5 5348 529.0
1151 10.00 938.300 944 470 6.170 80.0 70.0 83.0 71.0 55 0.459 18.0 69.0 69.0 69.0 530.5 536.0 529.0
1.15] 10.00 944.600 950.789 6.189 84.0 71.0 87.0 72.0 55 0.459 18.0 69.0 70.0 69.5 531.5 538.5 529.5
RESULTS
--DRY GAS METER ~+  ameeeen ORIFICE —-mmeemv - DRY GASMETER -~  coeeeeen ORIFICE --
VOLUME VOLUME VOLUME VOLUME VOLUME CALIBRATION FACTOR CALIBRATION FACTOR
ORRECTE RRECTED CORRECTE ORRECTE NOMINAL Y dH@
vm(std) Vm(std) Ver(std) Ver(std) Ver Value Variation Value Value Variation
(cuft) (liters) (cu ft) (liters) (cu ft) (number) (number) (in H20) (mm H20) (in H20)
6.098 1727 5871 169.1 5.985 0.979 -0.001 1.809 45,95 0.003
6.093 1725 5.971 169.1 5.985 0.980 0.000 1.806 45.87 -0.001
6.083 1723 5.968 169.0 5.988 0.981 0.001 1.804 45.82 -0.002
Average Y ---—--> 0.980 1.806 4588 <-eoeee Average dH@
CFM @ dH=1 0.558

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter,
acceptable tolerance of individual values from the average is +-0.02.
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Pre/Post-Tast Orifica Mathod .
DRY GAS METER READHGS CRITICAL ORiF ICE READINGS
Stan Step Elzpsed Volumes Volins Volune nitial Tempa. Final Tambs. Oriica K Orifice Achsl Ambient Temperstae
@ Tims Tme Tima Initia Firal Tomt e Outiat nka Ousist Seriai Cosficent | Vacuum Inttal Firl
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Data: %\ﬁ\\%“ﬁﬁ,xe

EPA Memod 5 Systern 1.0 3-hics
shetec Bog CaBration —— Y BaomericPressum: 2 £ 7 fana
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Stan Skap Elapsed Volune Vatana Vokma il Temps, Fina) Teenng. Orticn K Crifice Achzal Amidleril Temparxhxa
* Time Tima Tirs mitay Final Toal et Oxtiat okt Outat Sects | Costfoiet | Vecem ey Firal
(i K201 Hhommess hrnm:ss mm.mm {ou ft) fou k) tou fiy fdeg FY [dez £) [Seg F) (Seq £ fruzmber] {in Hgl (gag Fy {des Y
L2 | @ |12 | to gg173|s95m0ieesy) 20 | 77 | 8L | 95 | &5 |, 49ce| 2, | &4 ¥/
{2 e 1 to bygioleiovde.zze| 82 |18 | 7y | 79 £/ | ¥=
1.2 3o | /o prowslersp3le 3 ey |96 | & | T Fr |72
RESULTS
DRY GAS METER CRIFICE : ORY BAS Sé ORIFICE
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Vin{si) Ver=ig) Ver Valsa Variation Valr Vadtaten
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APEX INSTRUMENTS
EPA Method 5
522 Series Meter Box Calibration
Pre-Test Orifice Method
English Meter Box Units, English K' Factor

Filename:  C:\meter calApex{FERCO BOX 7 -99.xIs)scenorth

Revised: 7/25195 Version: 2.2
" Model #: FERCO BOX Date: -~ > 07/19/99
Serial #: 1-FERCO Barometric Pressure: > 29.85 (in. Hg)
Theoretical Crifical Vacuum:—> 14.13 (in. Hg)

! |
IMPORTAN For valid test results, the Actual Vacuum should be 4 to 2 in. Hg greater than the Theoretical Critical Vacuum shown above.
IMPORTAN The Critical Orifice Coefficient, K', must be entered in English units, (f)*3*(deg RY*0.5/((in.Hg)*(min)).

~CRITICAL ORIFICE READINGS-

DRY GAS METER READINGS

3 Volume Volume Volume Initial Temps. Final Temps. Orifice K' Orifice Actual -- Ambient Temperature — '
| dH Time Inttial Final Total Inlet Outlet Inlet Outlet Serial#t Coefficlent Vacuum Inttial Final  Average
in H20) {min} {(cu i) (cu fy) fcuft) (deqF) (deqF) (deq F) {deg F) _ (number) {see above) (InHg) _(deg F) (deq F) {deg F)
0.32 17.00 660.110 665.510 5.400 89.0 86.0 89.0 86.0 10 0.239 18.0 88.0 89.0 88.5
s 0.71 11.00 665.510 670.552 5.042 88.0 87.0 90.0 87.0 48 0.347 180 90.0 $80.0 90.0
1.30 11.00 653.403 €60.110 6.707 86.0 87.0 89.0 86.0 55 0.459 17.0 85.0 87.0 86.0
; 2.15 8.00 670.552 676.750 6.198 90.0 87.0 94.0 88.0 63 0.589 15.0 91.0 90.0 90.5
: 4.20 6.00 647.000 653.403 6.403 86.0 85.0 85.0 87.0 73 0.820 17.0 84.0 84.0 84.0
RESULTS
-~ DRY GAS METER -~ e — ORIFICE --—ns-ee . ~DRY GASMETER - e ORIFICE -~
VOLUME  VOLUME VOLUME  VOLUME VOLUME CALIBRATION FACTOR CALIBRATION FACTOR
ORRECTE RRECTED CORRECTE ORRECTE NOMINAL . Y dH@
vm(std) vm(std) Ver(std) Ver(std) ver Value Variation Value Value Variation
(cu ft) (liters) (cuft)  (liters) (cu ft) (number) (number) (in'H20) (mm H20) (in H20)
5215 1477 5.196 147.1 5.394 0.996 -0.005 1.865 4738 -0.135
4.869 1379 4.875 138.0 5.075 1.001 0.000 1.965 49.91 -0.035
6.499 1840 6.472 183.3 6.688 0.996 -0.005 2.043 51.90 0.043
5988 1698 6.015 170.3 6.267 1.005 0.003 2.085 52.46 0.065
6.262 177.4 . 6.318 178.9 6.505 1.009 0.008 2.063 52.39 0.062
Average Y -~----s > 1.001 2.000 5081 <—~- Average dH@
d 0.530

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter,
acceptable tolerance of individual values from the average is +-0,02.

For Orifice Calibration Factor dH@, the orifice differential pressure in inches of H20 that oncmam 10 0.75 cfm of air
idual values from the average is +-0.2.

Bmmmmsawomm_:@_m ptable tolerance of in ’ .
SIGNED:__ L% ?\nw\ Date; m/ [ -9 5

~




APEX INSTRUMENTS
EPA NMethod 5
522 Serles Meler Box Calitration
Pie-Test Qrifice Methed
English ¥eter Box Units, English KK Factor

—c

)M
or [erco eter

Filenama:  C:AMy Documents{posthgferco.xds)scenodh
Rewised: 7426035 Version: 2.2
.99
Mot #: Dt > Jo- 275
Serizt #: Barometric Pressine: ———> 2990 {in. Hg)
Thearetical Criteel Vacuum —> 14.10 {in. Hg)

NI

IMPORTAN For valid test restls, tha Actual Vacwum should be 1 to 2 in. Hy greater than the Theoretica Critical Vacuum shown abave.
MPORTAN The Critical Orifice Cosfficisnt, 1<, must be enteres m English units, (111°3*(deg R¥*0.5:8in. Hgi(min)).

DRY GAS METER READINGS

-CRITICAL ORIFICE READINGS-

Volume Valume Volume [oidial Temps. Final Temnps. Orifice K' Orifice Actusl - Ambient Temperature —
dH Tims Intiat Final Yotal lnlet Outlet st Outier Serial# Coefficient Vacuum [nHal Final  Awverage
{In 20) {min) {cu ft) {cv f) (cofty (deyFy (deqF} (de3 B} (dez Fy  (number) (see above) finHgy (deaF) ({degF) (deg F}
1.28 11.00 747.000 753463 6.463 78.0 71.0 ED0.D 720 53 0.45¢ 17.0 78.0 78.0 18.0
i.2B 11.00 754.000 760491 6,491 79.0 73.0 £1.0 75.0 48 0.459 17.0 78.0 78.0 7B8.0
1.28 11.00 761.000 767.505 £6.505 61.0 750 81.0 76.0 48 0.439 7.0 78.0 78.0 78.0
~ RESULTS * . e
— DRY GAS METER — QRIFICE svermen - DRY GAS METER - —— ORIFICE
VOLUME  YOLUME VOLUME  VOLUME VOLUME CALIBRATION FACTOR CALIBRATION FACTOR
ORRECTE RRECTEC' CORRECTE ORRECTE NOMINaL Y T GH@
Ymistd} Vm(std} Ver(std) Verstd) er Value Variation Vealue Value Variation
(eut} {ifers) {cuft)  (litersy {cu f) {number) (number) (in HZO) {mm H20) (in H20)
8339 180.8 6.509 1843 6.632 1.049 0.001 2.042 51.86 0.Q08
£.325 1811 6.509 843 6.632 1.01B 0.00D 2032 5162 -0DD1
£3%4 1811 6.509 184.3 8.632 1.018 0.000 2.023 5147  -0.007
Average ¥ > 1018 2.033 5165 < Average dHE
D.526

Nete: For Calibration Factor Y, the mtio of the reading o he calibration meter to the dry gas meter,
acceplable to'erance of indivdual values fromn the average is +-0.02.

ceedfdtie S_Mﬁm@a&.\uqﬁ valees trom the sverage is +-0.2.

CEM 05 =t

for Orifrce Calibration Fatior dR@, the, orifice difarential pressure ininchas of H20 that equates 1o 0.75 ofm of ai

Dats; \Q\‘Nhl\\ m‘, m

886 1-0-AON
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IN U DY

CLIENT: _ (ovpncchs Ui/ /y She TJoow f st TEST DATE(S): o /is/sr

LOCATION: — SAMPLER(S): —75

SAMPLE LOCATION: __ . PROJECT MANAGER: __ /%l /% (el
TEST METHOD(S): Crcloio Moty [ Zcror, DATE DUE: _ &S ol

OUTSIDE LAB REQUIRED?: __ %, - \\%\ IO/ 7 COMPLIANCETEST? __ WK - £

DATE TIME TEST# SAMPLE DESCRIPTION | CONTAINERS SAMPLER COMMENTS
o lisfas /700 X.\\u\\mxk = e o S A5
L _ 6. ) A A0 / 502
e/ / s Z
b a0 Jode A0, / s0 2
NP A A / | - sp. 2
0o 1 2SS 104 AJe CP . 7 o0 2
RELEASED BY . DATE/TIME : RECEIVED BY : DATE/TIME
\\\sW \\\\\ 0 lis/as  Jzog

ANALYSIS REQUIRED:

Deltg



CLIENT:

CHAIN OF CUSTODY FORM

\/\D,\\CQ Q\\:\ )\Xﬂv WWM(NN@\!

LOCATION: [Sor ) S

SAMPLE LOCATION: @w&% 4 pved sl

0 §5 §\\ (O

TEST METHOD(S): (b

TEST DATE(S):

SAMPLER(S):

\&NNW\m& 5 \o\\um\\mw
pL) /] PA

PROJECT MANAGER:

Vil felon )

DATE DUE: ¢S g\%\(\\

OUTSIDE Vym REQUIRED: Y. - A Mxﬁbmks& COMPLIANCE TEST: Mo -
A .
DATE TIME TEST # SAMPLE DESCRIPTION | CONTAINERS SAMPLER COMMENTS.
Jolos /79 /SO0 m&\ﬂ.\\\\ﬁxﬁ Loods Lhzd @ Fi= / ZNi
\\% i / \
L0 G w\‘m G / [
N\\?QC e / K\
A 2 83UP- 1) 6 ) L
/78 /29 1500 ——4) ol . L &I 63 / o)
! P / /
\\.ﬁ\ Lipmn / \
o0, )AL 7 /.
N / v
v ”
RELEASED BY DATE/TIME RECEIVED BY DATE/TIME
Ay Y b fS  SYS
— \

ANALYSIS REQUIRED:




CHAIN OF CUSTODY FORM

CLIENT: A\S% (e w& 3 MNSN% TEST DATE(S): \Qmum\mm

LOCATION: __ (J./ .5

SAMPLER(S): __ i)/ 21

SAMPLE LOCATION: _ 5ol TL e illel PROJECT MANAGER: _ /724 fto Lol

TEST METHOD(S): e il Sl DATE DUE: __ ¢S5 s\?\,\(
OUTSIDE r\»m REQUIRED: \N\\ %ﬁmk@\ COMPLIANCE TEST: __ % - &£FAH
=72 .
DATE TIME TEST # SAMPLE DESCRIPTION | CONTAINERS SAMPLER COMMENTS
&\Nm\ﬁ /830 ) Il f 2. Ll 67=60 / 21
Fraud /= / [
w0 [l Qe / |
MO, e / v
o \ﬁw\% /830 /-Siho L T4 230 IS / Dl
4 Joke Lol @ F % / |
KO i = /
4085 )24 COp sv / J
\R\f\)gf\ Dirg / &\
RELEASED BY DATE/TIME RECEIVED BY DATE/TIME
7 2 s
S 7 7 .
e \\§ \w\w“ e 2000

ANALYS!S REQUIRED:

s

\AXN\Q\\J N a7 \A\x\\m\




CHAIN OF CUSTODY FORM

CLIENT: S\?\da (bl 3 TEST DATE(S): ___so/ot /59

LOGKTION: __ Sndd Tl e SAMPLER(S): k1 /2]

SAMPLE LOCATION: " PROJECT MANAGER: __ /%l /%L Y
TEST METHOD(S): _(hin L ote Moty DATE DUE: __ /S ctopa

OUTSIDE LAB REQUIRED: Y. - \\N& R&\kn\ COMPLIANCE TEST: __ Y. - <~z

DATE TIME

TEST # SAMPLE meom:u._._OZ CONTAINERS SAMPLER COMMENTS®

S\xm.\@w /700

%xu»\\\\\,\w 2. Q-4 /

277

\1\“6)\ XQ\« Q .

K \\5( _

\\%u\sm%v \YJ(

\Ah\f \ B2~

10/76 /5% /Zo0

o2 Mwm%mw ) e, mwc\i\N

Sooke biad o Flo

/0 e

\Q\%\RJBJ g

\\9“\\\\,9\\\\

;
IN
|
/

[
v

K150, e 4

RELEASED_BY

va

DATE/TIME RECEIVED BY v DATE/TIME

e,

L.

It oo 200
VA

ANALYSIS REQUIRED:

\\M % o/l 2\&0\




CHAIN OF CUSTODY FORM
CLIENT: An vasa A«S\\\,\kw %\K»\m} TEST DATE(S): 20 \M\m \ﬁ 9

LOCATION: ___ [l = SAMPLER(S): O /722
SAMPLE LOCATION: _ S2udd. Tl cruad o< PROJECT MANAGER: /% i A
TEST METHOD(S): _ (A onn  Idoto Shrcr, DATEDUE: U5 otn
OUTSIDE LAB REQUIRED: _ X — \\ oA Ev\ COMPLIANCETEST: Y. - w9
o>wm TIME TEST# | SAMPLE DESCRIPTION | CONTAINERS SAMPLER COMMENTS
/76 /25 /500 s Shod Y | UL S307- 1/ / 2l
u\\c\K \u\%m\ @ \\\\n! / \
00, 14 Os e / /
P, / Y
16 /26 /25 500 T AU L O =z / oL
\\& \VJ, = \
/I \\\Qh L / /
RELEASED BY DATE/TIME RECENVEDBY DATE/TIME
L s
o \\M\\\ DLl PS  ssyS

ANALYSIS REQUIRED: W@»;\Nm\ PN a4 e L

-~
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02/29/2000
Client ID:
Lab No.:
Date Sampled:
Component MDL
Mercury - filter 0.010
Mercury - filter - bulk 0.010
Mercury - hydroxylamine 0.010
Mercury - KCl 0.030
Mercury - KMnO4 0.030
Mercury - H202 0.010

Method
Blank
065830 99

Units

ug 0.067
" 0.067

AN A

Blank
Spike #1

06583099 06583099 06583099 06583099 06583199

0.096
0.28
0.31

0.086

PASC - Certificate of Analysis

Blank
Spike #1

% Recoveries

96
95
100
86

Blank
Spike #2

0.094
0.29
0.31
0.10

Blank
Spike #2

% Recoveries

94
97
100
100

Unit 3
Stack-FB

99/10/25

0.094

<0.10
<0.05
<0.25

Unit 3
Stack-R11
065832 99

99/10/25

0.078

<0.10
5.3
<0.25

Page 2 of 6

Unit 3
Stack-R11
065832 99

99/10/25
Duplicate

<0.10
5.3
<0.25

Client:Fossil Energy Research Corp. Project:Navajo



02/29/2000

Client ID:

Lab No.:

Date Sampled:

Component MDL
Mercury - filter 0.010
Mercury - filter - bulk 0.010
Mercury - hydroxylamine 0.010
Mercury - KCl 0.030
Mercury - KMnO4 0.030
Mercury - H202 0.010

PASC - Certificate of Analysis

Unit 3 Unit 3 Unit 3 Unit 3 Unit 3 Unit 3
Stack-R11  Stack-R11  Stack-R11  Stack-R11  Stack-R2 Stack-R3
06583299 06583299 06583299 06583299 06583399 06583499

99/10/25 99/10/25 99/10/25 99/10/25 99/10/26 99/10/26
Units M. Spike  MS % Rec. MSDup MSD % Rec.
ug - - - - 0.034 0.019
" 1.1 100 1.1 110 <0.10 <0.10
" 10 94 10 100 5.6 5.7
" 2.6 110 2.6 110 <0.25 <0.25

Unit 3
Inlet-FB
065835 99
99/10/26

<0.080

<0.10
0.12
<0.25

Page 3 of 6

Unit 3 Unit 3
Inlet-R1 Inlet-R1
06583699 065836 99
99/10/25 99/10/25

Duplicate
<0.080 <0.080
4.0 39
4.8 -
<0.25 -

Client:Fossil Energy Research Corp. Project:Navajo



02/29/2000

Client ID:

Lab No.:

Date Sampled:

Component MDL
Mercury - filter 0.010
Mercury - filter - bulk 0.010
Mercury - hydroxylamine 0.010
Mercury - KCl1 0.030
Mercury - KMnO4 0.030
Mercury - H202 0.010

PASC - Certificate of Analysis

Unit 3 Unit 3 Unit 3 Unit 3 Unit 3 Unit 3
Inlet-R1 Inlet-R1 Inlet-R1 Inlet-R1 Inlet-R2 Inlet-R3
06583699 06583699 06583699 06583699 06583799 06583899
99/10/25 99/10/25 99/10/25 99/10/25 99/10/26 99/10/26
Units M. Spike MS % Rec. MSDup MSD % Rec.
ug - - - - - -
" 1.7 110 1.7 110 <0.080 <0.080
" 5.0 107 5.1 110 0.63 0.93
" - - - - 5.5 5.2
" - - - - <0.25 <0.25

Page 4 of 6

Client:Fossil Energy Research Corp. Project:Navajo



02/29/2000

Batch Code:
Mercury - filter

Run Date:
Date of Sample Prep:

Batch Code:
Mercury - filter - bulk

Run Date:
Date of Sample Prep:

Batch Code:

Mercury - hydroxylamine
Run Date:

Date of Sample Prep:

Batch Code:
Mercury - KCI

Run Date:
Date of Sample Prep:

Batch Code:
Mercury - KMnO4

Run Date:
Date of Sample Prep:

Batch Code:
Mercury - H202

PASC - Summary of Analysis Pre. Dates

11253NFT
065830 99
065831 99
065832 99
065833 99
065834 99
99/11/25
99/11/25

11253NFT
065830 99

99/11/25
99/11/25

11181BHY
065830 99
99/11/18
99/11/18

1125INKC
065830 99
065831 99
065832 99
065833 99
065834 99
065835 99
99/11/25
99/11/25

11252NM4
065830 99
065831 99
065832 99
065833 99
065834 99
065835 99
065836 99
065837 99
065838 99
99/11/25
99/11/25

1123INPO
065830 99
065831 99
065832 99
065833 99

11253NFT
065835 99
065836 99
065837 99
065838 99
99/11/25
99/11/25

01071INKC
065836 99
065837 99
065838 99

00/01/07
00/01/07

Page MS-5 of 6

Client:Fossil Energy Research Corp. Project:Navajo



02/2912000 PASC - Summary of Analysis Pre. Dates Page MS-6 of 6

065834 99
065835 99
065836 99
065837 99
065838 99
Run Date: 99/11/23
Date of Sample Prep: 99/11/23

Client:Fossil Energy Research Corp. Project:Navajo
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QA-QC Results

CALIBRATION CURVE, QC, CHECK STANDARD AND LAB SPIKING INFORMATION

DATE: 02/22/2000
Calibration Standards: 0, 1,5, 10, 20 ppb R=0.9999 QC=3.97 (4.00)
Check Standard:(5.00) Avg.= [5.10 Standard Deviation = |5+ 0.110
SAMPLE SPIKE SAMPLE SPIKE SPIKE
ZENON ID# |SAMPLE ID TYPE AMOUNT (ppb) | READING(ug/L) READING(ug/L) RECOVERY%
65832|Unit 3 Stack R1 KCL 5 0.102 5.222 102.40
65832|Unit 3 Stack R1 KCL 10 0.102 10.696 105.94
65832{Unit 3 Stack R1 KMNO4 5 - 10.23 16 115.40
65832{Unit 3 Stack R1 KMNO4 10 10.23 20.3 100.70

Page 1




DEC 16 19939 16125 FR FHILIF AMALYTICAL @S 332 169 TO 19498297916 P.11713

PHILIP SERVICES

Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION

Attention; Matk McDaniel ' Contact: Ron McLeod

Client Name:  Fossil Energy Research Corp. Project: -AN991389

Project: Navajo ' Date Received:  99/10/29

Project Desc:  Navajo Unit 3 _ Date Reported:  99/12/16

Address: 23342 C South Pointc Submission Ne,: 9K0075
Laguna Hills, CA Sample No.;: 065839-065845
CA 92653 .

Fax Number:  949-8359-7916
Phone Number; 949-859-4466

NOTES: "! w not analysed ' = less than Method Detection Limit (MDPL) 'NA' = no data available
‘ LOQ can by determined for all analytes by multiplying the appropriate MDL X 3.33
Solids data Is based on dry weight except for biota analyses.
Organic analyses are not corrected for extraction recovery standards except for isotope
dilution methuds, (i.e. CARB 429 PAH, all PCDDV/F and DED/DBF analyses)

Methods used by PASC are based upon those found in 'Standard Mcthods for the Examination of Water and
Wastewater', Nineteenth Edition. Other methods are bascd on the principles of MISA or EPA methodologies.
New York $tate: ELAP Identification Number 10756,

All work recorded hercin has been done in accordance with normal prorfcssional standards using accepted testing
methodologics, quality assurance and quality-control procedures except where otherwise agreed 1o by the client
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the
pertinent analysis done. There is no other warranty expressed or implicd. Your samples will be retained at
PASC for a period of three weeks from receipt of dat or as per contract.

COMMENTS:

Certified by: _{f~ /\\“ 'm&i"(—ab*o | Page 1

Pijla ANALYTICAL SERYICES CORMORATION
5595 NoTTh Service Raad, Burlinglon, Ontario, Canada. L7LSHT el (205) 3324788 Fax{o0%) 3329109



Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION
Attention: Mark McDaniel Contact: Ron McLeod
Client Name:  Fossil Energy Research Corp. Project: AN991389
Project: Navajo Date Received:  99/10/29
Project Desc:  Navajo Unit 3 Date Reported: 99/12/16
Address: 23342 C South Pointe Submission No.: 9K0075

Laguna Hills, CA Sample No.: 065839-065845

CA 92653

Fax Number: 949-859-7916
Phone Number: 949-859-4466

NOTES: "-'= not analysed '<'=less than Method Detection Limit (MDL) 'NA' = no data available
LOQ can by determined for all analytes by multiplying the appropriate MDL X 3.33
Solids data is based on dry weight except for biota analyses.
Organic analyses are not corrected for extraction recovery standards except for isotope
dilution methods, (i.e. CARB 429 PAH, all PCDD/F and DBD/DBF analyses)

Methods used by PASC are based upon those found in 'Standard Methods for the Examination of Water and
Wastewater’, Nineteenth Edition. Other methods are based on the principles of MISA or EPA methodologies.
New York State: ELAP Identification Number 10756.

All work recorded herein has been done in accordance with normal professional standards using accepted testing

methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at
PASC for a period of three weeks from receipt of data or as per contract.

COMMENTS:

Certified by:

Page 1



ofeaeN:109f01g "d10)) yoreoasay ASIaUg [1SSOLIUSID)

> > > > > 0v00 001 01 > 38w $0°0 Kooy
- - - 010°0> 0200 0200 - - - (%) 0000 (1D S¥) SuUHOMD [EIOL,
SOLIDA0IY % s TAN jusuoduio))
9z/01/66  9T/0L/66  STIOL/66 — 9T/01/66  9T/01/66  ST/OL/66 - - - :papduws s
66 SP8S90 66 ¥P8S90 66 £¥8S90 66 THSSI0 66 I¥8SID 66 OVSSI0 66 68590 66 68590 66 6€8590 roN qrT
EIUSY YUY [4USY £ eoD  7yleoD  T1§-leoD oqdg aydg Juelg a1 man)
¢ Imun € mun gmun g mun g mun g mun uelg yuelg POy

£ 30 98ed sisdppuy fo appo1fpaa)) - DSVA 0002/L0/10



01/07/2000

Batch Code:
Mercury

Run Date:

Date of Sample Prep:

PASC - Summary of Analysis Pre. Dates Page MS-3 of 3

1111LTA3
065839 99
065840 99
065841 99
065842 99
065843 99
065844 99
065845 99
99/11/12
99/11/11

Client:Fossil Energy Research Corp. Project:Navajo



FRONTIER
Geosclences Inc.

Environmental Research & Specialry Analyrical Lsboratory

(206) 622-6960 * fax: (206) 622-6870
e-mail: info@Frontier.wa.com

414 Pontius North * Searrle, WA 98109
Mark McDannel January 11, 2000

Fossil Energy Research Corp.
23342C South Pointe
Laguna Hills, CA 92653

SUBJECT: RESULTS FOR RUSH COAL SAMPLES

Dear Mr. McDannel,

Attached please find results for your rush samples. There are no analytical issues associated with these
results and all of the associated quality control results look good.

Please call or e-mail (jamesk@frontier.wa.com) me if you have any questions or concerns.

Sincerely,

James Keithly



Frontier Geosciences Inc

Quality Assurance Data Tables

QA Table 1: Data Set Matrix Duplicate Analysis

Rep 1 Rep 2 Average Matrix
Result Duplicate
Lab Sample ID Lab Data Set | ng Hg/gram ng Hg/gram ngHg/gram RPD
another client | 990107 18.98ng/s  17.35ng/g 18.16 8.9%
QA Table 2: Data Set Matrix Spike Recovery (100ng Hg/sample Matrix Spike)
Amt Spiked Spike Amount Matrix
Per Gram Result Recovered | Spike Rec.
Lab Sample ID Lab Data Set | ng Hg/gram | ng Hg/gram | ng Hg/gram %
another client 990107 193.87 229.57 211.41 109.0%
another client 990107 198.14 208.16 190.00 95.9%
Average Matrix Spike Recovery =  102.5%
QA Table 3: Standard Reference Material Recovery
IMPORTANT NOTE: SRM 1630a
Note the certified value for this SRM is being revised as a result of a recent round-robin study. Frontier was
informed that the new certified value will be 85 ng/g. Therefore, we are altering the true value for this report.
Results: SRM 1630a Trace Mercury in Coal
Reference Measured Excepted Actual
Value Value Recovery | Recovery
Lab Sample ID Lab Data Set | ng Hg/gram | ng Hg/gram| Range (%) Y%
NIST 1630a | 991217 85 97.2 75-125 114.3%
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GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 « TEL: 630-953-9300 FAX: 630-953-9306

: I CONMMERCIAL TESTING & ENGINEERING CO.

SINCE 1908®
@ SGS Member of the SGS Group (Société Générale de Surveillance)

ADDRESS ALL CORRESPONDENCE TO:

4665 PARIS STREET

SUITE B-200

DENVER, CO 80239

15939 TEL: (303) 373-4772

November 16,
} FAX: (303) 373-4791

FOSSIL ENERGY RESEARCH
23342 C South Pointe
Laguna Hills CA 92653 ‘ Sample identification by
FOSSIL ENERGY RESEARCH CORP.
SAMPLE ID: NAVAJO 3
TEST 1
Kind of sample COAL REQUISITION NO: 99-6693-1463
Sample taken by FOSSIL ENERGY RESEARCH CORP.
Date sampled October 25, 1999

Date received November 11, 1999

Analysis report no. 72-417095

SHORT PROXIMATE ANALYSTS

As Received Dry Basis
% Moisture 11.53 KXKXXX
%Ash 6.90 7.80
Btu/1b 11299 12771
% Sulfur 0.47 0.53
MAF BTU/1b 13851
1b SO03/mm Btu 0.83 1b Sulfur/mm Btu 0.42
% Air Dry Loss 6.77 As Received Net Sample Wt. 339.40 g

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

MEMBER
- h PPN
g Jooes
j 4
ato N

Denver Labor:

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

F-465
Original Watermarked For Your Protection TERMS AND CONDITIONS ON REVERSE



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 « TEL: 630-953-9300 FAX: 630-953-9306

SINCE 1908®
@ SGS Member of the SGS Group (Société Générale de Surveillance)

ADDRESS ALL CORRESPONDENCE TO:

4665 PARIS STREET

SUITE B-200

DENVER, CO 80239

} November 16, 1999 TEL: (303) 373-4772
FAX: (303) 373-4791

FOSSIL ENERGY RESEARCH
23342 C South Pointe
Laguna Hills CA 92653 Sample identification by
FOSSIL ENERGY RESEARCH CORP.
SAMPLE ID: NAVAJO 3
TEST 2
Kind of sample COAL REQUISITION NO: 99-66393-1463
Sample taken by FOSSIL ENERGY RESEARCH CORP.
Date sampled October 26, 1995

Date received November 11, 1999

Analysis report no. 72-417096

SHORT PROXIMATE ANALYSIS

As Received Dry Basis

% Moisture 12.13 booeod
%Ash 6.80 7.74
Btu/1b 11159 12700
% Sulfur 0.50 0.57
MAF BTU/1b 13765
1b SO3/mm Btu 0.90 1b Sulfur/mm Btu 0.45
% Air Dry Loss 6.30 As Received Net Sample Wt. 879.00 g

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
MEMBER

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

F-465
Original Watermarked For Your Protection TERMS AND CONDITIONS ON REVERSE



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 » TEL: 630-953-9300 FAX: 630-953-9306

@ SGS Member of the SGS Group (Société Générale de Surveillance)

ADDRESS ALL CORRESPONDENCE TO:

4665 PARIS STREET

SUITE B-200

DENVER, CO 80239

} November 16, 1999 » TEL: (303) 373-4772
FAX: (303) 373-4791

FOSSIL ENERGY RESEARCH
23342 C South Pointe
Laguna Hills CA 92653 Sample identification by
FOSSIL ENERGY RESEARCH CORP.
SAMPLE ID: NAVAJO 3
TEST 3
Kind of sample COAL REQUISITION NO: 99-6693-1463
Sample taken by FOSSIL ENERGY RESEARCH CORP.
Date sampled . October 26, 1999

Date received November 11, 1999

Analysis report no. 72-417097

SHORT PROXIMATE ANALYSIS

As Received Dry Basis
% Moisture 12.35 XXXXX
%Ash 6.23 7.11
Btu/1b 11263 12850
% Sulfur 0.49 0.56
MAF BTU/1lb 13834
1lb SO3/mm Btu 0.87 1b Sulfur/mm Btu 0.44
% Air Dry Loss 6.42 As Received Net Sample Wt. 848.60 g

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
MEMBER

L e

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

£-465
Driginal Watermarked For Your Protection TERMS AND CONDITIONS ON REVERSE



Appendix E. Audit Data Sheets

(no audits performed)

R745 - Navajo 3

E-1



Appendix F. List of Participants

R745 - Navajo 3

F-1



List of Participants

Navajo Unit 3 Mercury ICR Testing

Name

Position on Test Team

Alffiliation

Mark McDannel

Team Leader, Data Reduction

Fossil Energy Research Corp.

Arlene Bell

Project Chemist, Sample Recovery and Custody

Delta Air Quality Services

Dave Wonderly

Outlet Sampling Leader

Delta Air Quality Services

Lawrence Pedregon

Qutlet Assistant

Delta Air Quality Services

Paul Anderson

Inlet Sampling Leader

Fossil Energy Research Corp.

Jerry Bovee

Inlet Assistant

Fossil Energy Research Corp.

Ron McLeod

Laboratory Analyses

Philip Analytical Services

Paul Ostapuk

Site Contact, Unit Monitoring, and Coal Sampling

Salt River Project

Dan Casiraro

Corporate Environmental contact

Salt River Project

Abra Bennett

Observer, process monitoring and fuel sampling

Battelle, under contract to EPA

Tony Underwood

Observer, gas sampling and sample recovery

ETS, under subcontract to Battelle

FERCo
01/04/2000

R745 Navajo Tables.xis
Participants



Appendix G. Additional Information

CEMS Data
Boiler, CEMS, and Scrubber Data

ESP Data

R745 - Navajo 3

G-1



CEM Date

Navajo Generating Station

Mercury Source Testing

Begin Stack Flow  |Stack Temp
Date Hour kefh deg F
10/25/1999 0:00 121758 113.3
10/25/1999 1:00 122724 113.6
10/25/1999 2:00 122999 114.4
10/25/1999 3:00 123413 114.8
10/25/1999 4:00 123652 112.7
10/25/1999 5:00 123352 111.2
10/25/1999 6:00 123780 109.9
10/25/1999 7:00 124100 111.6
10/25/1999 8:00 124876 112.2
10/25/1999 9:00 124636 1121
10/25/1999 10:00 124560 112.8
10/25/1999 11:00 123701 113.2
10/25/1999 12:00 122868 114.5
10/25/1999 13:00 119049 116.2
10/25/1999 14:00 118283 112.8
10/25/1999 15:00 117533 112.4 ﬂuo\ \ (@0,0
10/25/1999 16:00 120729 112.5 A'Vﬂ -G(OM ”q.
10/25/1999 17:00 120960 115.9 A\/,a T
10/25/1999 18:00 121029 115.2
10/25/1999 19:00 120446 113.3
10/25/1999 20:00 120178 113.3
10/25/1999 21:00 120124 113.3
10/25/1999 22:00 120345 114.9
10/25/1999 23:00 120820 114.1
10/26/1999 0:00 121330 112.9
10/26/1999 1:00 121027 112.5
10/26/1999 2:00 121736 112.3
10/26/1999 3:00 121608 1143
10/26/1999 4:00 121421 111.8
10/26/1999 5:00 120752 110.5
10/26/1999 6:00 121306 109.8 ,1— 2.1
10/26/1999 7:00 121874 111 ut Q\)‘l \7 \'\
10/26/1999 8:00 122080 112 % A,Jia P‘M’\‘
10/26/1999 9:00 122286 111.4
10/26/1999 10:00 122459 112.2 '7 27, ql‘o P
10/26/1999 11:00 122097 1131 ﬂu* q‘J Ve \[‘3
10/26/1999 12:00 122574 114.5 A-Jb P“'f)T
10/26/1999 13:00 122577 116.3
10/26/1999 14:00 122330 115.8
10/26/1999 15:00 121761 114.5
10/26/1999 16:00 121160 114.4
10/26/1999 17:00 120797 114.7
10/26/1999 18:00 120132 115.1
10/26/1999 19:00 120471 114.2
10/26/1999 20:00 120716 114.5
10/26/1999 21:00 120500 114.3
10/26/1999 22:00 120593 1151
10/26/1999 23:00 121222

115.5
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Note-

ESP data for Navajo Unit 3 was collected automatically every minute for the duration of each
test run. For brevity, one one-minute data set from each test run is shown here. The full data
sets are stored electronically by FERCo and SRP. The “average kw” values shown on the
attached sheets are averages over the full test run.



Ic

10/25/1 Qgé 15:00{15&16G 7 136 222 969 29 271 122
10/25/1999 15:00;15&16F 41 92 169 556 23 14 86
10/25/1999 15:00:15&16E 32 119 176 744 24 19 95
10/25/1999 15:0015&16D 2 255 188 1747 22 44 113
10/25/1999 15:00:15&16C 17 208 172 1358 20 34 111
10/25/1999 15:00{15&16H 53 73 204 420 29 13 92
10/25/1999 15:00,13&14H 13 32 182 176 30 4 59
10/25/1999 15:00113&14G 7 31 175 187 27 4 59
10/25/1999 15:00 13&14F 5 51 155 283 21 6 60
10/25/1999 15:00:13&14E 26 75 162 450 19 11 54
10/25/1999 15:00,13&14D 1 62 140 326 17 7 60
10/25/1999 15:00.13&14C 1 78 138 403 15 9 60
10/25/1999 15:00i111&12C 1 259 190 1783 20 43 124
10/25/1999 15:00;9&10D 2 67 145 296 20 8 60
10/25/1999 15:00;9&10C 9 246 185 1672 22 421 120
10/25/1999 15:00:11&12H 37 117 220 723 28 24t 122
10/25/1999 15:00111&12G 2 145 220 997 27 28, 126
10/25/1999 15:00111&12F 2 181 201 1288 26 33 121
10/25/1999 15:00{11&12E 3 188 186 1274 23 33 119
10/25/1999 15:00:11&12D 1 257 194 1783 22 461 123
10/25/1999 15:00/9&10H 44 114 227 729 31 23 120
10/25/1999 15:00/9&10G 2 146 216 992 27 28 126
10/25/1999 15:00:9&10F 41 135 177 857 23 22 88
10/25/1999 15:00:9&10E 8 181 190 1248 20 321 119
10/25/1999 15:00,7&8D 16 208 184 1328 23 36 120
10/25/1999 15:00:7&8C 21 203 179 1318 22 34 110
10/25/1999 15:00{7&8H 57 56 201 323 32 9 90
10/25/1999 15:00.7&8G 9 139 221 960 25 27, 128
10/25/1999 15:00{7&8F 22 159 193 1074 23 28, 119
10/25/1999 15:00:7&8E 3 184 197 1272 24 34 121
10/25/1999 15:00:5&6G 9 123 224 837 29 25| 128
10/25/1999 15:00!5&6F 3 171 214 1152 26 33 130
10/25/1999 15:00/5&6E 3 183 204 1286 24 34, 105
10/25/1999 15:00{5&6D 1 260 195 1791 25 471 128
10/25/1999 15:0015&6C 16 209 196 1395 21 38 121
10/25/1999 15:00!5&6H 54 73 222 452 32 14 99
10/25/1999 15:00:3&4H 45 89 244 584 34 18 113
10/25/1999 15:00:384G 15 125 223 841 29 25 121
10/25/1999 15:00 3&4F 9 178 212 1226 26 35 124
10/25/1999 15:00:3&4E 1 188 194 1296 24 34 119
10/25/1999 15:00{384D 5 238 190 1663 23 421 127
10/25/1999 15:00,384C 1 259 185 1795 21 431 125
10/25/1999 15:00{1&2D 23 186 187 1219 23 321 109
10/25/1999 15:00{1&2C 15 201 181 1408 21 34 117
10/25/1999 15:001&2H 31 105 245 729 34 23 124
10/25/1999 15:00 1&2G 1 128 206 887 25 24, 130
10/25/1999 15:00!1&2F 22 165 185 1056 24 28 93
10/25/1999 15:00:1&2E 2 190 186 1277 23 321 120
Avg kw 1287



127

10/26/1999 7:54: 15&16G 28

10/26/1999 7:54; 15&16F 5 178 209 1264 26 34 122
10/26/1999 7:54, 15&16E 5 185 204 1283 27 34 122
10/26/1999 7:54; 15&16D 3 259 191 1777 23 45 118
10/26/1999 7:54; 15&16C 4 248 187 1705 22 43 125
10/26/1999 7:54: 15&16H 52 91 224 543 31 18 108
10/26/1999 7:54; 13&14H 55 61 216 362 33 11 90
10/26/1999 7:54: 13&14G 37 106 225 719 31 21 118
10/26/1999 7:54. 13&14F 9 179 211 1251 26 35 120
10/26/1999 7:54' 13&14E 1 188 199 1298 24 34 95
10/26/1999 7:54: 13&14D 1 262 208 1783 24 50 130
10/26/1999 7:54: 13&14C 1 262 189 1707, 23 45 115
10/26/1999 7:54; 11&12D 6 238 193 1622 22 43 120
10/26/1999 7:54. 11&12C 8 231 185 1554 20 39 118
10/26/1999 7:54; 9&10F 41 125 179 777 24 20 84
10/26/1999 7:54; 9&10E 8 176 189 1212 20 31 118
10/26/1999 7:54. 9&10D 1 68 145 298 20 8. 60
10/26/1999 7:54: 9&10C 8 245 185 1668 22 41 120
10/26/1999 7:54. 11&12H 22 117 228 726 30 24 123
10/26/1999 7:54: 11&12G 3 142 220 965 28 28 126
10/26/1999 7:54: 11&12F 3 176 203 1248 26 33 121
10/26/1999 7:541 11&12E 2 182 187 1234 24 32 118
10/26/1999 7:54; 9&10H 41 98 218 611 30 19 111
10/26/1999 7:54: 9&10G 9 143 217 963 27 27 126
10/26/1999 7:54! 7&8F 3 185 206 1285 24 34 127
10/26/1999 7:54, 7&8E 2 186 197 1289 25 34 122
10/26/1999 7:54; 7&8D 10 226 188 1469 24 39, 126
10/26/1999 7:54] 7&8C 10 236 190 1582 23 41 120
10/26/1999 7:54. 7&8H 56 52 198 298 32 8 87
10/26/1999 7:54 7&8G 11 133 222 910 25 26 127
10/26/1999 7:54. 58&6G 6 123 228 840 30 25 130
10/26/1999 7:54' 5&6F 2 172 214 1167 26 33 130
10/26/1999 7:54: 5&6E 2 182 202 1282 24 34 104
10/26/1999 7:54. 5&6D 1 259 194 1776 25 47 127
10/26/1999 7:54| 5&6C 2 244 203 1692 22 45 130
10/26/1999 7:54: 5&6H 56 65 220 396 32 12 94
10/26/1999 7:54 3&4H 54 86 248 560 35 18 112
10/26/1999 7:54) 3&4G 3 143 235 986 30 30 129
10/26/1999 7:54! 38&4F 3 184 215 1277 26 36 125
10/26/1999 7:54! 3&4E 2 184 195 1271 24 34 120
10/26/1999 7:54; 3&4D 8 236 192 1649 23 42 128
10/26/1999 7:54: 384C 3 254 186 1756 21 43 124
10/26/1999 7:54] 1&2D 8 241 207 1677 25 45 124
10/26/1999 7:54. 1&2C 11 219 188 1574 22 38 123
10/26/1999 7:54, 1&2H 49 90 239 602 34 19 116
10/26/1999 7:54: 1&2G 2 126 209 874 25 23 130
10/26/1999 7:54] 1&2F 1 189 195 1241 26 33 100
10/26/1999 7:54 1&2E 1 189 185 1272 23 32 120

Avg kw 1523



10/26/1999 13:53:1&2C 13 212 185 1504 36

10/26/1999 13:53{1&2D 20 215 197 1455 24 39 117
10/26/1999 13:531&2E 4 185 184 1238 23 31 119
10/26/1999 13:53/1&2F 8 187 194 1227 25 32 100
10/26/1999 13:53:1&2G 2 125 208 868 25 23 130
10/26/1999 13:5311&2H 49 90 235 608 33 19 115
10/26/1999 13:53,384H 54 84 245 544 35 17 112
10/26/1999 13:5313&4C 7 248 184 1706 21 42 123
10/26/1999 13:53:3&4D 16 211 183 1429 22 36 121
10/26/1999 13:53,384E 7 177 193 1211 24 32 117
10/26/1999 13:53]384F 2 185 216 1284 26 37 126
10/26/1999 13:53:384G 8 142 233 976 29 30 128
10/26/1999 13:53:5&6E 4 180 203 1262 24 34 104
10/26/1999 13:53:5&6F 2 173 215 1172 26 33 130
10/26/1999 13:53:586G 11 122 225 836 29 25 129
10/26/1999 13:53:5&6H 55 65 218 397 32 12 94
10/26/1999 13:53/5&6C 5 233 202 1591 22 43 127
10/26/1999 13:53 5&6D 6 253 194 1728 25 46 126
10/26/1999 13:53:7&8C 12 244 193 1650 23 44 122
10/26/1999 13:53 7&8D 12 219 188 1411 24 38 123
10/26/1999 13:53 7&8E 7 182 198 1249 25 33 122
10/26/1999 13:53:7&8F 12 177 204 1216 24 33 125
10/26/1999 13:53,7&8G 20 124 214 841 25 24 122
10/26/1999 13:53:7&8H 55 55 200 324 32 9 90
10/26/1999 13:53 H 27 121 229 750 29 25 125
10/26/1999 13:53 9&10C 6 244 183 1662 22 41 119
10/26/1999 13:53:9&10D 1 68 145 298 20 8 60
10/26/1999 13:53:9&10E 5 174 185 1185 20 30 117
10/26/1999 13:53:9&10F 13 178 198 1194 24 33 102
10/26/1999 13:52 9&10G 7 137 213 922 27 26 123
10/26/1999 13:53:9&10H 33 107 225 685 31 22 116
10/26/1999 13:53.C 5 237 184 1614 20 39 119
10/26/1999 13:53/D 14 224 188 1495 22 39 116
10/26/1999 13:53 E 1 189 186 1292 23 33 120
10/26/1999 13:53F 5 178 204 1271 26 33 122
10/26/1999 13:53. G 3 144 220 983 28 28 126
10/26/1999 13:53 F 23 166 204 1141 26 32 116
10/26/1999 13:53iG 13 129 234 916 32 27 129
10/26/1999 13:53:H 53 74 223 453 33 14 99
10/26/1999 13:53.C 1 262 191 1701 23 45 115
10/26/1999 13:53/D 1 262 207 1781 24 51 130
10/26/1999 13:53 E 1 188 197 1296 24 34 94
10/26/1999 13:53 D 8 245 188 1666 23 43 115
10/26/1999 13:53E 13 177 203 1215 27 33 120
10/26/1999 13:53{F 25 162 202 1115 26 30 117
10/26/1999 13:53:G 3 137 229 983 30 28 128
10/26/1999 13:53{H 51 94 226 568 31 19 109
10/26/1999 13:53.C 5 253 190 1744 23 45 127

Average kW 1526



